Abstract
Introduction
The farmland soil organic carbon pool plays an important role not only in the process of global carbon sand can effectively increased the capillary porosity and decrease the water infiltration coefficient of the 93 aeolian sandy soil. The texture was also improved to a certain extent, and the macroscopic mechanics 94 showed strain hardening phenomenon and nonlinear characteristics. After adding soft rock, the final water 95 content of the improved soil was significantly higher than that of the aeolian sandy soil, which was beneficial 96 to the maintenance of water and fertilizer [11] [12] [13] [14] . The results of team study also showed that the toxic effect 97 of lead in aeolian sandy soil can be effectively reduced with the addition of the proportion of soft rock, and 98 the larger the proportion of soft rock added, the greater the degree of reduction [13] . It can be seen that the 99 research team mainly studied the hydraulic properties, fertility and adsorption of the soft rock and aeolian 100 sandy soil in the early stage, but lacked the research on the carbon source carbon sink effect of the compound 101 soil. Therefore, the purpose of this study were to (1) clarify the carbon mineralization strength of the 102 compound soil in different proportions of sandstone and sand; (2) understand the microstructure and particle 103 composition of the compound soil; and (3) clarify the carbon fixation effect of different proportion of mixed 104 soil and provide the way and basis for the sustainable development of regional ecology. We hypothesized 105 that (1) the addition of different proportions of soft rock can effectively increase the soil organic carbon and 106 mineralized carbon content, and can play the role of carbon sink when the volume fraction of soft rock is less 107 than 50%; and (2) with the increase of volume fraction of soft rock, the soil fine particles increase, and the 108 texture changes from sand to silt loam.
110

Materials and methods
111
Overview of the test site 112 The experimental plot was set up in Fping County pilot test base of Shaanxi provincial land engineering 113 technology research institute. Fuping County (108°57′-109°26′E， 34°42′-35°06′N) is the transition zone 114 between the Guanzhong plain and the northern Shaanxi plateau, and belongs to the gully region of the Weibei Loess Plateau. The terrain is high in the north and low in the south. was measured using a Malvern laser particle size analyzer (MS2000, UK). The soil sample after 1 mm screen 160 was cured by epoxy resin, and coarsely ground, artificially ground and polished by a sander to make the surface smooth and smooth, and a micro sample with a diameter of 5 mm and a height of 3 mm was obtained. 
Results
171
Compound soil organic carbon 172 The organic carbon content of aeolian sandy soil can be significantly improved by adding different 173 proportion of soft rock (Fig 1 and S1 Compound soil organic carbon mineralization rate 183 The mineralization rate of organic carbon in soils with different mixing ratios of soft rock and sand showed a dynamic downward trend with the cultivation time (Fig 2 and S1 Table) , which conforms to the logarithmic 185 function relation y = a + b ln(x) (P < 0.01) ( Table 1 Cumulative mineralization of compound soil organic carbon 209 The relationship between the cumulative mineralization of organic carbon and the incubation time in 210 different proportions of soft rock and sand was also in accordance with the logarithmic function relationship 211 y = a + b ln(x) (P < 0.01) (Fig 3 and Table 1 ). The results showed that the accumulation intensity of organic 212 carbon accumulation mineralization decreased gradually with the extension of incubation time, that was, the 213 CO 2 release rate decreased. During the whole culture period, the cumulative mineralization of organic carbon 214 in C3 treatment was the highest, followed by C1 and C2 treatments, and CK treatment had the lowest 215 accumulation mineralization, with significant difference among all treatments (F = 26.54, P < 0.01). After 216 incubation for 30 days, the cumulative mineralization of organic carbon treated by CK was 274.44 mg kg -1 .
217
The cumulative mineralization of organic carbon treated by C1, C2 and C5 increased by 88.40%, 59.32% 218 and 192.92%, respectively, and the results reached significant differences ( Table 2 ). There was no 219 significant difference in the cumulative mineralization of organic carbon between the C1 and C2 treatments.
220
Compared with C1 treatment and C2 treatment, the cumulative mineralization of organic carbon in C3 treatment was significantly increased by 55.48% and 83.86%, respectively. Fitting parameters of organic carbon mineralization in compound soil 235 There were significant differences between the parameters of the kinetic equations of organic carbon 236 mineralization in the soil of different proportions of soft rock and sand, and the first-order kinetic equation C t 237 = C 0 (1-e -kt ) was used for parameter fitting (P < 0.01). The potential mineralizable organic carbon (C 0 ) Compound soil microstructure 259 Using scanning electron microscope (SEM) to observe 1000 times magnified images of the compound soil, 260 it can be found that from the appearance of individual soil particles, the shape of sand grains was irregular, 261 but the degree of grinding was high, and there are no sharp edges and angles in CK treatment (Fig 5-a) . With the increase of the volume fraction of the soft rock (C1, C2, C3) (Fig 5-b, c, d) , the structure of the 263 composite soil has no obvious change, but the filling of fine particles increases gradually. As the volume 264 fraction of small particles increases gradually, the distance between small particles and large particles was 265 larger than that between large particles and large particles. When the content of soft rock reached 50% (C3, 266 Fig 5-d) , due to the increase of the specific surface area of the small particles, the large particles were not 267 enough to support the soil structure, which shows the collapse of the soil mass. 
Discussion
282
Soil organic carbon mineralization is an important biochemical process in soil, which is directly related to 283 the release and supply of soil nutrient elements, CO 2 gas emissions and soil quality maintenance [17] . CK 284 treatment and C3 in the whole culture period with the same mineralization reaction characteristics, reaching a peak on the 3rd day, followed by a rapid and slow decline (Fig 2) , because the soil 286 microenvironment was still at the beginning of the reaction, it was also possible that the compound soil 287 organic carbon in the initial stage of mineralization was mostly in the form of complex compounds, and there 288 were few small molecular compounds that were easily decomposed. At this time, the microorganism needs to 289 simplify the complex compound before it can be absorbed and utilized, so the respiratory rate showed a rapid 290 rising phase in the initial stage [18] . The reaction characteristics of C1 treatment and C2 treatment were the 291 same, and the trend of decrease was observed throughout the culture period. All the treatments can be 292 divided into two stages: rapid decline on day 1-11 and steady decline on day 11-30. The cumulative 293 mineralization on day 11 reached 54.96%-74.44% of the total mineralization (Fig 3) , which was consistent 294 with the study of Zhang et al. [19] . The reason was that in the early mineralization stage, the organic matter 295 mainly decomposed by soil microbes is derived from animal and plant residues and their secretions. At this 296 time, there were a large number of active organic substances such as sugars and proteins which were easily 297 decomposed in the soil, which provided abundant carbon sources and nutrients for soil microorganisms and 298 promote microbial activity. With the prolongation of culture time, the active organic components which were 299 easily to decompose in soil were gradually used by the microorganisms, and the remaining components such 300 as lignin and cellulose, which were difficult to decompose and be utilized by microorganisms. Therefore, the 301 mineralization rate showed a trend from fast to slow, and the cumulative mineralization showed a cumulative 302 trend of gradual decrease in release intensity [20] . It can be seen that the amount of soil nutrient plays an 303 important role in the organic carbon mineralization process. Kemmitt et al.
[21] studied the mineralization 304 process of a small number of microorganisms and found that after fumigation with chloroform reduced the 305 number of microorganisms by 90%, the mineralization rate of organic carbon among all treatments had no 306 significant difference compared with the control treatment. Kemmitt et al. [21] showed that the 307 mineralization of soil organic matter was limited by a non-biological process that converts the substrate into microbial utilization. At this time, microorganisms plays a small role, and the available organic materials 309 become their limiting factors.
310
Under the same culture conditions, there were significant differences in soil organic carbon 311 accumulation mineralization (C t ) with different compounding ratios, which was C3>C1>C2>CK, which 312 showed a consistent trend with the content of organic carbon. (Fig 1) . The low content of soil organic carbon 313 in CK treatment affects the mineralization rate of soil organic carbon to a certain extent, which was the main 314 reason for the relatively small cumulative release of CO 2 . Aeolian sandy soil has more sand content, larger 315 permeability coefficient and serious water leakage and fertilizer leakage. There are many small particles in 316 soft rock, which are hydrophilic and adsorbent. Mixing soft rock and aeolian sandy soil in a certain 317 proportion can promote the increase of organic carbon content and mineralized amount. The results of this 318 study indicated that the soil clay and silt content increased with the added of the volume fraction of soft rock.
319
When the content of soft rock was 16.7% (C1 treatment), the soil texture was sandy loam (Fig 6) , and the 320 cumulative mineralization rate of soil organic carbon was also the lowest at this time (Fig 4) . When the 321 content of soft rock was 33.3% (C2 treatment), the soil texture was loam at this time, and the soil organic 322 carbon accumulation mineralization rate between the C1 treatment and C2 treatment were no significant 323 difference, indicating that the compound ratio of soft rock and sand was 1:5 to 1: 2 can promote the 324 accumulation of soil organic carbon. Because the soft rock content reached 50% (C3 treatment), the large 325 particles was not enough to support the soil structure, showing the collapse of the soil (Fig 5-d) . At this time, 326 the soil texture was silt loam, and the cumulative mineralization rate was the largest in all treatments. It can 327 be seen that the change of soil structure plays an important role in organic carbon mineralization, and how to 328 change the mechanical properties of soil caused by the change of structure remains to be further studied.
329
Soil potentially mineralizable organic carbon (C 0 ), also known as biodegradable carbon, is the total 330 amount of organic matter that can be decomposed under the action of microorganisms. The C 0 value of this 331 study was consistent with the change of C t value, and the specific performance was C3>C1>C2>CK, and 332 there was no significant difference between C1 and C2 treatment. volume ratio of soft rock to sand is 0:1; C1: the volume ratio of soft rock to sand is 1:5; C2: the volume ratio 489 of soft rock to sand is 1:2; C3: the volume ratio of soft rock to sand is 1:1. Lowercase letters indicate 490 significant differences (at 0.05 level) in the same particle composition between treatments.
